Elucidation of signaling and functional activities of an orphan GPCR, GPR81.
GPR81 is an orphan G protein-coupled receptor (GPCR) that has a high degree of homology to the nicotinic acid receptor GPR109A. GPR81 expression is highly enriched and specific in adipocytes. However, the function and signaling properties of GPR81 are unknown because of the lack of natural or synthetic ligands. Using chimeric G proteins that convert Gi-coupled receptors to Gq-mediated inositol phosphate (IP) accumulation, we show that GPR81 can constitutively increase IP accumulation in HEK293 cells and suggest that GPR81 couples to the Gi signaling pathway. We also constructed a chimeric receptor that expresses the extracellular domains of cysteinyl leukotriene 2 receptor (CysLT2R) and the intracellular domains of GPR81. We show that the CysLT2R ligand, leukotriene D(4) (LTD4), is able to activate this chimeric receptor through activation of the Gi pathway. In addition, LTD4 is able to inhibit lipolysis in adipocytes expressing this chimeric receptor. These results suggest that GPR81 couples to the Gi signaling pathway and that activation of the receptor may regulate adipocyte function and metabolism. Hence, targeting GPR81 may lead to the development of a novel and effective therapy for dyslipidemia and a better side effect profile than nicotinic acid.